Synthesis, X -R ay, T ria n g u la r N ickel-S ulphur C lusters C om p o u n d s o f the type [N i3S ,(P R 3)6]X , (R = Me, Et; X = BPh4, C104) react with dith io carbam ate and dipho sp h in e ligands to yield p ro d u cts [Ni3S2(P E t3)2(S,C N F. Analysis fo r C l6H38N-,Ni3P 7S6 Calcd C 27.89 H 5.56 N 4.07, Found C 27.10 H 5.57 N 3.95 •H N M R (CD,Cl,): S 3.54 (q, 8 H, CH,dithio, 3 7(H -H) = 7.2 Hz), 1.42 (m, 18H, C H 3 P), 1.14 (t, 12 H, C H 3dithio). 3,P (C D 2 C12): Ö -15.47 (s) ppm.
The current high level of interest in transition m etal/sulphur clusters stems mainly from the pos sibility o f better understanding im portant catalytic processes, both enzymatic and industrial [1 ] ,
In the last years we have succeeded in the synthesis and characterization of several metal (iron, cobalt, nickel, rhodium ) sulphur clusters [2] [3] [4] [5] . Recently Enraf-Nonius CAD 4 diffractometer, using a dark-red prismatic crystal of dimensions 0.04x0.05x0.20 mm, cell constants from 25 ran domly selected reflections, intensity data collected by using the to~2 0 scan technique, with a scan width 0.7 + 0.35 tan $ and a scan speed of 8.24 /m, graphite m onochrom ated M o -K a radiation, background measurement equal to half the scan time, standard deviation a (l) calculated according to ref. 7 . O f a total of 2589 reflections collected within 2 6 < 45°, 1128 having I > 3<r(I) were con sidered observed. The intensities were corrected for Lorentz polarization effects and for absorption [8 ] but not for extinction.
Analysis fo r C22H50N 2Ni3P2S6
All the calculations were carried out on a SEL 32/77 com puter by using the SHELX-76 [9] and O R TEP [10] programs. Atomic scattering factors for the appropriate neutral atom s were taken from ref. (5) 1055 (14) 2049 (6) 95(7)** C l 3360 (5) 1884 (13) 2166 (7) 63 (3) C 2 2943 (7) 200 (18) 2823 (10) 106 (5) C 3 2576 (10) 925 (25) 3022 (14) 180 (9) C 4 2345 (6) 583 (16) 1155 (9) 91 (4) C 5 1866 (8) 1641 (21) 866 ( 12) 141 (7) C 6 5335 (6) 9458 (13) 3569 (8) 69 (4) C 7 5675 (7) 10296 (16) 4458 (8) 87 (4) C 8 5287 (5) 6953 (14) 4483 (8) 75 (4) C 9 4602 (7) 7017 (19) 4134 (11) 120(6 ) CIO 6312 (6) 7211 (15) 4250 (8) 86(4) C l l 6559 (9) 7580 (21) 3707 (12) 136 (6) * P o p u latio n p a ra m e te r 0.5; ** U eq is one th ird o f the trace o f the diagonalized therm al tensor.
Results
The com pounds [Ni3S2(PR 3 )6]X2 (R = Me, Et; X = BPh4, C104) react with dithiocarbam ate and diphosphine ligands according to Scheme 1, yield ing 1, 2, and 3. The form ulation of the products agrees well with the results of elemental analyses and 'H and 3,P N M R measurements. Even if a large excess o f bidentate ligand is used only the re ported com pounds are obtained. It is interesting to note that by using the bidentate phosphines Ph2P(CH2)"PPh2, the reaction proceeds only with [Ni3S2(PM e3) 6] + 2 and Ph2P(C H 2)2 PPh2. A fully substituted complex of formula [Ni3S2(dppe)3]+2, has been prepared recently by a different method reaction [lc] .
The molecular structure o f 1 consists of discrete trinuclear cluster where four of the six triethylphosphine groups of the starting product have been substituted by two dithiocarbam ate ligands. Fig. 1 shows a perspective view o f the molecule and Table II reports This work has been partially supported by the Progetto Finalizzato-Chimica Fine II.
